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ENGCW-EZ (27 Jul 66) ' 1st Ind

SUBJECT: Ansonia-Derby Local Protection Project, Naugatuck
River, Connecticut ~ Design Memorandum No. & ~
Pumping Stations

DA, CofEngrs, Washington, D, €., 20315, 13 September 1966

3.

TO: Division PEngincer, New Uneland Division
?. H h

L. Reference is made to lst indorscment ENGCW-EZ, 10 May 1963
to letter NEDGW, 10 Apxil 1963 subject "Chicopee Falls Tocal Protection
Project, Chlcopee Rlver, Massachusetts ~ Design Memorandum No. 6 -
Pumping Stations."

2. Design Memorandum No, 8 is approved subject to the following
comments:

a. Paragraph 26, As previously pointed out in paragraph
2¢(2) of the indorsement referenced ii paragraph 1 above,a diesel
engine is.not a satisfactory pump drive for those pumping stations
that have limited sump capacity (such as in the instant case) and the
pumps will be required to cycle "ON" and "OFF" every 5 to 26 minutes
when the flows are less than the design flow. To alleviate this
undesirable operating condition, bypasses should be provided as
described in subparagraph 6d of EM 1110-2-3102, All bypass valves
should bhe arranged for manual operation since o reliable source of
clectric power is not available,

b, Paragvaph 26a. Information in Design Memorandum No. 1
(Table 1-8) indicates that the design discharge for River Street
Pumping Station should be 20 cfs in lieu of 10 cfs inplied in this
paragraph. The apparent discrepancy should be reviewed and the
proposed pumping station capacity revised or supported.

FOR THE CHILTF OF ENGINELRS:
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i
wd Incl ' WENDELL E, JOHNSON .
i Chief, Ingineering Division
Civil Works
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD '
WALTHAM, MASSACHUSETTS 02154

IN' REPLY REFER TO:

. NEDED-D . _ 27 July 1966

SUBJECT: Ansonia-Derby Local Protectlion Project, Naugatuck
River, Connecticut -~ Design Memorandum No, 8 -
Pumping Stations '

TO s Chief of Engineers
' ATTN: ENGCW-E

: There is submitted herewith, for review and ap-
proval, Design Memorandum No, 8 - Pumping Stations, for

the Ansonia-Derby Local Protection Project, Naugatuck River
Basin, in accordance with EM 1110-2-1150,

FOR THE DIVISION ENGINEER:

 Inel (10 cys)

Des Memo No. 8 : ' AN Wi LESLIE e
ief, Engineering Division
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A, PERTINENT DATA

Purgose.

Project Location.

State
County
Cities
River

Drainage Areas.

River Street Pumping Station

Maple Street Pumping Station
Front Street Pumping Station

Division Street Pumping Sta-
tion

River Street Pumping Station.

Number of Pumps
Capacity (each)
Approximate Horsepower
Building Size

Maple Street Pumping Station.

Number of Pumps
Capacity (each)
Approximate Horsepower
Building Size

Flood Protection

Connecticut

New Haven ,
Ansonia and Derby
Naugatuck

13 Acres

h3 o
12 5 1t

180 n-

2 ‘
3,000 gpm @ 18,0 Static Head
131-6" x 16:_6n

2 _ '
18,000 gpm @ 19,8 Static Head
122.

18t-01 x 181-6"



6. Front Street Pumping Station.

Number of Pumps .3

Capacity (each) 19,500 gpm @ 23,7 Static Head
Approximate Horsepower 162,

Building Size _ 191.0" x 31t

7. Division Street Pumping Station.

Number of Pumps _ 3

Capacity (each) 20,200 gpm @ 25,1 Statlc Head
Approximate Horsepower 190.

Building Size CT1eT-0n x 3h‘—h"

B. INTRODUCTION

- 8. Purpose.

.- The purpose of this memorandum is to summarize and record the
basic features of the design of the four pumping stations for the
Ansonia-Derby Local Protection Project, to facilitate review and
provide a convenient referencse.

9+ Scope.

This memorandum presents basic design, including preliminary
plans and discussion, Design criteria, typical computations for
pump sizes, station stability and stresses, and other pertinent
data are included,

C. HYDROLOGY AND INTERIOR DRATNAGE

10. General.

Hydrology and Interior Drainage are presented in Design Memo~
randum No., 1 -~ Hydrology and Interior Drajinage, which was submitted
30 April 1965 and was approved as a ba51s for further plannlng on
16 June 1965,

11. Interior Drainagg.

Design Memorandum No, 1 -~ Hydrology and Interior Drainage, con-
tains the detailed information and eriteria for storm drains. The
intercepting drains along the line of protaction have been designed
to carry the runcff from a 10~year storm without surcharge. The
gravity outlets at the Pumping Stations have been designed to pass
runoff from a 100~year storm.



The Pumping Stations are designed to dlscharge the runoff pro-
duced by a rainfall rate of 1.5 ‘inches per hour, This rate of run-
off is less than the rate produced by the 10-year storm so the
capacity of the interior drains is more than adequate to handle the
flows which will occur concurrently with the high river stages.

D. MODEL STUDY

12, Model Study.

The U. 3, Army'Englneer Waterways Experiment Station, Vicksw
burg, Mississippi, is currently constructlng an undistorted model
at the scale of 1:120,

E. HYDRAULIC ANALYSIS

13, Hydraulic Analysis.

The Hydraulic Analysis Will be preéented in Design Memorandum
No. 9 ~ Hydraulic Analysis, which will be submitted approximately
30 days after the results of the model study are known,

_ _ F, GEOLOGY
1. Geology.
General site geology is preseﬁted_ininesign Memorandum No, 3 -

General Design and Site Geology, which was submitted 1L January 1966
and approved 1 April 1966,

G. FOUNDATIONS
15, Foundations.

The characteristics of foundation materials, foundation treat-
ment, foundation stability and seepage control for the Pumping Sta-
tion structures are described in Design Memorandum No. 6, "Embank-
ments, Foundations and Channel Improvements", That memorandum was
submltted on 28 February 1966 and approved on 11 April 1966,

H., CONCRETE MATERTALS

o

16, Concrete Materials.

Concrete materials were covered in detail in Design Memorandum
No. kL, "Concrete Materials", submitted 16 February 1966 and approved
29 March 1966, :



- I, ARCHITECTURAL DESICN

17. Archltectural Design.

Architectural design of the pumping stations ig in accordance
with Engineering Manual, EM 1110-2-3103, "Architectural Design of
Pumping Stations", dated February 1960, Architectural treatment
is shown on Plates 8~2, 8-3, and 8-k,

J. STRUCTURAL DESTIGN

18. Purpose.

This section of the design memorandum presents the design cri-
teria, basic data and assumptions, and procedure used in the struc-
tural design of the pumping stations. Typical computations, includ-
ing stability analyses are included showing the maximim loading con-
ditions and design of critical sections., Presented herein are the
pumping stations at Maple Street, River Street and Division Street.
The pumping station at Front Street is the same, but opposite hand
to Division Street and is not included.

19, Design Criteria,

< & General. - All working stresses conform to those specified
in the Engineering Manual EM 1110-1-210L, dated 1 November 1963.
General loading conditions, design assumptions and other design cri-
teria are based on the following applicable parts of the Engineering
Manual for Civil Works: Standard Practice for Concrete (EM 1110~2-
2000, December 1965) and Structural Design of Pumping Stations (EM
1110~2-3104, dated June.1958).

b. Concrete, - Concrete working stresses will be in general
accordance with ACT Standard Building Code Requirements for rein-
forced concrete, using concrete with a minimum ultimate compressive
strength of 3000 1bs per sgquare inch. :

Flexure (Extreme fiber stresses in comp.) P.S.I.
Roof and Floor Systems of Pumping Station " 1350
All other concrete © 1050

c¢. Reinforcement.. -

(1) Grade and Working Stresses., - A1l reinforcement in
the structures, including temperature and shrinkage reinforcement




18 designed for the working stresses of new billet steel, inter-
mediate grade, deformed bars which is 20,000 p.s.i. in {lexual
tension, The reinforcement shall conform to the requirements of
gegeggl Specification QQ-S-632, Type II, Grade C and to ASTM A
05-56T, '

(2) Spacing. - The clear. distances between parallel bars
will not be less than 1-1/2 times the diameter of round bars except
that in no case will the clear distance between parallel bars be
less than l-inch, or 1-1/2 times the maximum size of the coarse ag-
gregate,

(3) Minimum Cover for Reinforcemend. -

Item Min.Cover (Inches)
Interior Slabs 3 o 3/4
Interior Girders and Beams 1-1/2
Exposed Concrete (water or atmosphere

below grade) 3
Bottom of Base Slab L
Concrete above Grade (Interior) 2

 (4) Splices. - All splices will be in accordance with the
ACI Building Code and as set forth in Table 1llic of Reinforced Con-
crebte Design Handbook, ACI Publication SP-3,.

(5) Temperature and Shrinkage Reinforcement. - Temperature
and shrinkage reinforcement will be provided where the main reinforce~
ment extends in only one direction. Such reinforcement will provide
for a ratio of steel area to concrete area (bd) of 0,002 with a mini-
mum of 0012 in each face up to a maximum of #6 bars at 12" cc.

d,. Structural Steel, - Structural steel is designed for the
working stresses of bridge and building steel with a yield point
of 36,000 psi minimum (A36). Design conforms to the latest speci-
~ fication for the Design Fabrication and Erection of Structural Steel
for Buildings and to EM 1110-1-2101, Basic working stress is 22,000
psi. . .

e. Increase in Normal Working Stresses.- Allowable working
stresses are increased 33-1/3% only where wind loads are used.

f. Waterstops. - Rubber or polyvinyl waterstops are used in
Joints where retaining walls abut the pumping stations. Where verti-
cal construction joints are necessary in the pumping station walls,
steel plate waterstops will be used,



20.. Basic Data and Assumptions.

a. Loads, =

(1) Dead Ioads

Concrete 150 p.c.f.
Steel 490 p.c.f,
Soil, Saturated 130 p.c.t.
Soil, Submerged 67 p.c.t,

(2) Live Loads. - The fdllowing live loads are used:

Water 62,5 peCafe
Wind : 50  p.s.f.
Design Load on Roof Slabs 30  p.s.f.
Design Load on Floor Slabs
Maple Street 300 p.s.t.
River Road 870 p.s.f.
Division Street & Front Street LOO  p.s.f.
Design Load on Floor Beams
Maple Street, Division Street & 100 p.s.t,
Front Street plus egquip. loads
River Road 300 p.s.f.

plus equip. loads
Crane Loads
Division, Front & Maple Streets 3 tons each
River Road ' 1 ton

b.. External Water Pressure. - Fxcept at Maple Street, the hy~
drostatic pressure under each station is assumed as the head-to-
ground surface evenly distributed over the base slab areas. At the
Maple Street Station, which is part of the flood wall, hydrostatic
pressure under maximum flood condition is taken as full pressure at
the riverside heel and varying to zero at the ground surface on the
landside by the creep method.

c. BEarth Pressure. - Earth pressures are determined in general
accordance with EM 1110-2-2502, Retaining walls dated 29 May 1961,

d. FEarthquake Forces, -~ Earthquake forces are considered to
be of ho consequence on these structures and have been neglected,

e. Frost Protection., ~ All structuresare buried deep enough
to prohibit any frost action.

f. Location of Resultant, - In the design of the structures,
the resultant has been held within the middie third of the base,
except at Maple Street where under full water load to the top of
the wall, there is a small area of the base not under bearing,.
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g, Sliding, - SLiding will not be a factor except at Maple
Street., At Maple Street, a projection in the riverside base match-
ing the adjacent flood walls is utilized, Paassive pressure on the
landside wall is wbtilized to resist the umbalanced horizontal forces,

21, River Street Pumping Station.

e General. « This station is a brick and concrete pumping
station, I37=8" x 16t-6" outside dimension, located in back of the
flood protection., Discharge and intake will be by pipe conduits
thus making the station rectangular without any concrete appendages,
The base slab is founded on earth, and dlscharge will be by two (2)
12-~inch steel pipes over the dlke.

b. Stability. e-Stability is not a problem due to the constant
hydrostatic head over the entire base slab., Maximum soil bearing
pressure will be 2,280 lbs per square foot uniform over the entire
ared. :

¢, Roof Slab, - The roof slab is designed as g two-way, 6—inch
minimum slab pitched to drain to the middle of the roof., Because
of the small slab area, steel requirements are minimum,

- d. Superstructure - Framework. -~ Steel spandrel beams at the
roof level will support the roof slab. Spandrel beams and crane
brackets will he supported by steel columns located at the four
corners, GColumns and beams are all nominal in size.

‘e. Operating Floor, - The operating floor is slab and beam.
construction, Because of the short span lengths, equipment re-
quirements dictatea live load of 870 lbs per sguare foot. chever,
this results in a é6-inch slab with minimum reinforcement require~
ments, Floor beams are designed for a reduced live load of 300 lbs
per square foot plus equipment loads,

- £, Substructure. - Because of the small dimensions, the sub-
structure walls ave designed as a horizontal frame, and the base
slab as a two-way slab assuming the ends fixed at the outside walls.

22. Mégle Street Pumping Station,

-a, Geperal. - The station will be located in the flood wall
with discharge through the wall. The superstructure dimension will
be 181-0" by 20'-0";, while the base area including a riverside apron
will be 281-0" by 361-0", The structure will be founded on earth.

b. Stability. - The staulon was investigated for the followw
ing conditions of loading:



. Conditibn No. I. - River down, no water inside the sta-
tion, dead loads only plus a 50 1bs per square foot wind load from
landside,

Condition No. II, ~ Maximum flood condition with river to
top of adjacent flood wall, uplift varying from full head at river-
side heel to zerc at 1and51de ground surface by creep method. Water
in sump. varying from maximum pumping condition to minimum pumping
condition, Resultant to fall within approximately mid-half of sta-
tion. Normal stresses used in the design.

Condition No, III, -~ Design flood with water lowered 3 feet '
same as Condition IT, except water inside station taken at minimum
pumping condition. Resultant to fall in mid-third of base area.

Under the above conditions of loading, maximum bearing
pressure is 1,880 1bs per square foot under Case I loading.

cs Roof Slab and Superstructure. ~ The roof slab is designed
on a two=-way slab, © inches minimum thiclmess, and pitched to drain
to the center of the slab, The roof slab is also designed to carry
the storage of the stop logs for the gate slots. Design of steel
columns and crane beams is similar to River Street.

d. Operating Floor. -~ The operating floor is slab and beam
construction with beams framing each pump opening. .A live load of
300 1bs per square foot plus equipment loads was used for the de-
sign of the floor slab, Design live load in the floor beams was
reduced to 100 lbs per square foot plus equipment loads.

e. Substructure., - The riverside wall is designed horizontally
with the wall being supported on the end walls and the pier projee-
tions between gates., The piers are designed vertically and supported
at the floor and base slabs., Transversely, the base slab and rear
wall was designed as an "L" frame with supports at the riverside
wall and operating floor at the rear, The base slab load is distributed
two-ways. Parallel with the river, a continuous vertical frame is .
utilized in the design.

23. Division Street Pumping Station.

a. General, - This station is located in back of the protec-
tion and Will be subjected to the same type of loading as the River
Street Station. It will be brick and concrete, 3L!1-BY by 19'-0" out-
side dimensions of the superstructure. The intake chawber will be
7'-0" by approximately 137, while the gravity f{low discharge will
be in a 61-0" wide chamber leading to a 72-inch pipe. Flood dis-~
charge will be by three (3) 30-~inch steel pipe carried over the dike.
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b. Roof Slab and Superstructure, - The roof slab will be a
six~inch miniwum slab sloped to drain at the center of the slab.
The slzb will be supported on steel spandrel beams encased in
concrete and utilizes one transverse steel beam at the center of
the structure, Steel columns will be utilized to support the roof
framing plus the crane beams which is designed to support a three
ton crane, . _

c. Operating Floor. - The operating floor is slab and beam con-
struction with beams framing each pump opening. The floor slab is
designed for a LOO lbs per square foobt live load while the beams are
designed for 100 1bs per square foob plus equipment loads. The ex~
terior deck is designed for a nominal live load of 100 1lbs per square
foot plus a gate leaf load located at mid~span.

de Stability. - Stability computatinns were made assuming the
station empty above minimum pumping elevation and with ground water
on the exterior-to-ground surface. The station will also be inves-
tigated for the intake and discharge chambers full and the pump
chamber empty. Presentation is for first condition only which is
considered to be the most critical,

e. Substructure, - The substyucture is designed by utilizing
a vertical transverse frame with top of frame supported at the floor
slab. The outside end walls are designed as supported at the floor
slab and fixed at the base. The wall between the discharge chamber
and pump chamber is also designed as supported at the floor and fixed
at the base with a full water load in the discharge chamber.

2Lk, Tront Street Pumping Station.

This station is the same as the Division Street Station except
that it is opposite hand. Design, therefore, will be the same as
for Division Streetb.

K+ MECHANICAL DESIGN

25, Genéral.

Plates 8-6, 8~7, and 8~8 show the general arrangement of pumps
and other mechanical equipment and pages M-1 through M-31 show pump
computations and curves. Electric service is nct considered ade-
guately reliable at any of the stations for electric motor drive.

26, Pumping Equipment,

A1l pumps will be driven by diesel engines through right angle
gear units. The pumps will be vertical, fixed blade, propeller or
mixed-flow type of standard construction using steel columns and
discharge elbows, cast iron bowls and suction bells, bronze



impellers, stainless steel pump shafis and bronze bearings. Rach
pump will be provided with manuglly operabted centralized lubrica-
tion system. All pumps will be capable of operation against all
river stages up to the top of the dike. DBecause of the small size.
of the required pumps, a two pump station is the most economical
gselection for the River Street and Maple Street sections,

Trash racks are not required at any of the stations as all
inlets to the drains leading to the sumps are adequately screened,

a. River Street Pumping Station. - Two pumps will be provided
with each pumo having a capacity of 6.7 c¢fs. (3000 gpm),two~thirds
of required station capacity, against the standard project flood
with suction sump at low water elevation, Each pump will discharge
over the top of the dike. Station sump will be dry except when
sluice gate in adjacent drain manhole is opened to activate the
station after closing sluice gate in gravity flow conduit.

b. Maple Street Pumping Station. - Two pumps will be provided
with each pump having a capacity of BO cfs (18000 gpm), two~thirds
of the required station capacity, against the standard project flood
with suction sump at low water elevation. The flood wall will form
one wall of the station and each pump will discharge through the
flood wall with a flap valve on the end of the discharge. BRecause
of the limited space between the flood wall and the existing rail-
road tracks, the centerline through the two pumps is at right angles
to the flood wall and one pump discharge is offset under the floor.
This arrangement permits the gravity flow to pass directly past one
side of the station with a sluice gate in the flood wall to shut off
the river and a gate in the wall of the station sump so water will
enter the sump at right angles to the line of pumps and no above
ground appurtenances between the station and the railroad tracks
are required, Provisions will be made for installation of stop logs
on the river side of each flap valve and the gravity discharge gate.

¢. Front Street Pumping Station. - Three pumps will be pro-
vided with each pump having a capacity of 43.3 c.f.s. (19,500 gpm),
one-third of the required station capacity, against the standard
project flood with suction sump at low water elevation, Fach pump
will discharge over the top of the dike, Three slulice gates, one
located in front of each pump, will seal off the pump sump exceph
when opened for activation of the station. A sluice gate will be
provided on the river side of the dike to close off the gravity
flow conduit. ‘

d. Division Street Purping Station. - Three pumps will be pro-
vided with each pump having a capacity of LS c¢.f.s, (20,200 gom),
one-third of the reguired station capacity, against the standard proj-
ect flood with station sump at low water level, Station arrangement
will be essentially the same as the Front Street Pumping Station,
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27+ Sluice Gates,

A1l sluice gates at the pumping stations will be seating pres-
sure type of standard cast iron construction with bronze seals.
Mamally .operated floorstands: will be installed for operation of
each gate. A portable electric operator for attachment to the hand
crank shaft. will be provided at Maple, Front and Division Street
Stations to reduce the time required to operate the gates,

28, Traveling Crane.

Fach station willlbe provided with a hand operated, single
girder, traveling crane with a low headroom, hand operated, chain
hoist of capaclty requlred to handle the heaviest piece of equip-
ment.

29} Sump Pump.-
An electric motor operated wet pit type. sump pump will be pro-
vided in each pumping station for dewatering and fbr handllng any

leakage into the sump.

30, Heating and Dehumidificatien.“

A dehumidifier will be installed in the River Street and the
Maple Street Pumping Stations for control of comdensation on walls
and equipment, The larger stations, Front Street and Division
Street, will be equipped with gas or oil fired warm air furnaces,
thermostatlcally controlled to -maintain inside temperature at 55°F
and in addition, a humidistat will override the thermostat to op-
erate the heater as necessary to maintain the relative humidity .at
not higher than 50 percent.

31. Ventllatlon.

A small fan Wlth ductwork will be provided for ventilation of
the sump at each station. The diesel engines will be radiator
cooled with each radiator connected to exterior wall louver by duct=-
work to prevent short circuiting of cooling air. Inlet louvers will
be provided for air supply to the radiators.

32, Water Level Indicators,

Indicators for both the station sump and the river water levels
will be provided in each station.

11



I, ELECTRICAL DESIGN

33, Electric Service.

Flectric service will be obtained from the United Illuminating
Company at 120/240 v, 3 phase, L-wire. (See Plates No., 8-9 and 8-10),
The service will be extended from existing lines overhead to the
stations,

a. Wiring System. - All conductors will have heat and moisture
resisting type insulation and will be installed in rigid steel con
duit. :

b, Commnication System. - Conduit will be installed for use
by the Southern New England Telephone Company in providing telephone -
service,

¢, Emergency Lighting. - Battery operated emergency lighting
units will be provided. .

d. Electric Load Data. -

Division Street Maple Street _River Street  Front Street

Itew  Tonn, Demand Gonn. JDemand Conn., Demand Conn., Demand
Sluice Catex 2.6 hp 1 hp .33 hp 2.6 hp
Sump Pump 1/3 hp 1/3 hp 1/3 hp 1/3 hp
Fan ' 1/L hp 1/L hp - 1/h hp 1/} hp
Furnace 1/2 hp L5 kva ' 1/2 hp o5 kva
Dehumidifier 7 1.2 kva 1,2 kva 1.2 kva 1.2 kva
Iighting & ' ' ' '

Receptacles - 3 kva 2 kva 2 kva l.5 kva 2 kva 1.5 kva 3 kva 2 kva

i

2.5 kva 2.7 kva 2.7 kva 2.5 kva

# A1) sluice gates within the pumping stations are to be manually
operated and those outside of the station are to be electrically
operated,

12
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Ji4 : | Em%mﬁ.fbw/c __[__
L e - T e
—f z,a G ot = 37,
g 7;& , 5 75(/5 o {/3 -
% /.5“'J 2 M= /50, % =
1 Pn 23.0'«'_
Ty §W2E -
5
% Low ilas 1125 FamliF %aa—l= #7490
y /6
Fim <2020t - //ft .
k‘e = /&%&ﬁ 33  Fé =53 C/};"‘.?{-
F’- fR000 200 22
% /&/20(207
47, 4 B5x72  m 4/ A3/ m I L Lo
//-52
? "?31)22 Lie fh)‘éﬁ Ca[?




APPENDIX B

MECHANICAYL DESIGN COMPUTATIONS

- INDEX TO SHEETS

Title

River Street Pumping. Station
Maple Streeb Pumping.Station
Front -Street Pumping Station

Division Street Pumping Station

Page No.

¥l = M= 5
M~ 6 - M=13
M-1h - M=21,

M~22 - M-31
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NED FORM 223 S ‘NEW ENGLAND DIVISION }

<L v o
21 Sept 49 CORPS OF ENGINEERS, U.S. ARMY roe M-l

sinner - ANSONIA —DERBY Fecop P;eorscr/oﬂ
COMPUTATION M?‘ PUMBPIN TAT7LON

COMPUTED BY GHEICGKED BY OATE _3:-.‘_,_.__,6_‘, —_

STATION 'DESIGH CAPACITY
o o¥sS:
Standacd Tro «n.c..{- Plao.l Elev 44.0
Toe ot .D\hc_ u 47.0
Suvction Chaw ber High water Elev. 30.0

W e o eew w " @9
Tw c(z.B—PuMFS (&n.c..\«\ “o handle ¥ ok +e'¥ag\)

TuUMP. . Des'aN CONDITION POINT

. \c-;z. = lavlolo c'Q:g z Rooo GTM,

Dro. of Diseh. q%‘:—?‘;# wr 84-. - \o_."r.

T UsSe 2 Ppe Du&c.\naur:;c- CSG'» SYsTEM LossES

. . Ber sw)
~ Head
‘ C FPa el Ya ?;o(l 4-4- Q-26.0 = 180
Vel. hd P ov 3 - - YR
’F’.pe 'Qﬂc.‘hov\ 2.25 % .80 = 4.05

ToTAL HEAD = 23,20 FasT
e e )

SYSTEM LOSSES (mach Powpd
For 18 Drnch. Pipe (05103 € =120 +18% 4180 8quw. la)

(O N | Vel. Wd Fpe Hg ToTaw
2o O o3 4.5 568
22.¢0 1,24 5.4% ©6.72
2500 W2 LAz g. 54
Joad 2.34 940 12.21
38560 3.4 1307 1o .3t
4000 4.12 | 8,10 22.22

Fow, \2:.’ Dtsdﬂ..f?tp,c (Uswrj C=\%o *‘_\5% t \l&f; E.1ul'u. la.)

2oeeown 8\  LET 2.33
2200 A 2.23 2.%4
2500 8O 290 3,70
3000 LIS 405 5,20
3ss0 LSG Szz 618
4000 2.04 6ns g.79

hoss for Vo Pischarge PiPpe tna \’HS“\." Use 12"
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27 sept 49 GORPS OF ENGINEERS, U.S. ARMY roe _M-2

suBJECT _._&_ALS_Q&_L&__:D_E:_@T FlooD r’rovTecTioN
COMPUTATION wjﬁel NG SR/ aA/ :
COMPUTED BY : : CHECKED BY % oare T b b b

TPuMP_OPERATIMG CTSLE

_P‘FE SToemMGE 47 o0 QA\-\-OQ‘
SumP W 4250 " .

“TovralL I $H

AYE. PUMP CAPACATY Boaosn GQTM
8ISO _
2eac = 3 Minvtes

Mia pomp o erating cucle (_ope.m*;vx <t {\uNSPGeA)
Cm"’lomr,-: sae?oalpousp capﬂc-t"") 1

' opecating _'\';M“J- (e “"ﬂ“;")

Tiwme ‘l‘a Q\M.P"‘:i %‘-“s-—g-‘;% = <o Minubes

Time Yo ref il 8IS o v
1500
Hmo{'cs- between farts A= Min.

This 1S Mt hagrcqucw\- '5+a..r¥m3, bowever
the pumps are diesel eugme driven aw
Way be operated at less ‘thau-Futl Speed
Sa Huat capacity _,Q.Perfc_:x.md-che.a \vv?-ow‘tg'
desired, ¥o c.’ss..e.w\-\a.l\: aVivuinate iudere waticul
qpe.r'a'hou .

SUMMARY

Cewap ot o:\'\ou:; am d curves,Pagey M-3 4 M-S
show Hhat a puupmr\-h \0'dimschary'< auna
BAZ" e wupeller setrisSactory weets
Fequircewm euls when usﬁ«.cl 12 pPree hwnel
over dike. To elinuate requircwents Sor
wereaser wm pipe e | 12" powmp dincharge
wi il e specr@;e,cl wea ktug e Stz
lucrease n +Hhe Pouwp diffyser or poapP
Coluowmav.
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sineer ____ANSONIA - DERBY Frood ‘P&ov-sc.v'/ou

COMPUTATION _M__MM STATION ,
COMPUTED BY CHEGKED BY : %’1)4’ . DATE ng_

ERoM PAGE M=4 T o

AT 232F; Q= i35S0 aFm .
. o ‘ N I i
-:D,.m“(f y - 2o _3:_*3_33) * 4 a5

IA550
Tl":s \Q @M"‘ 3@00 'ﬂ:—‘\ZcoQ - -
Mo del coudition
HW=x3.2 @ .= |2, o0 O G M

AT H= 15 &R -\z.coo(a.n_ "'81145‘c
AT He 27 @& =172 o-oo(;,_s.‘_\y":; 12950
q
ooa
ProToTYPE ‘PuM'P HP’ My '

-3 () - S ey @

: i e RS
TR (BT AT -2

Values frew Curve , TFrolotyre Valves,

W S he My @ T BREL
al lireo 109 21.6 24%a 229 803 7
255 13000 S8MaxEW) 227 3cr0 2e.a B85S
20 i4300 1§ 1.8 3370 184 825
\'S IS2se 715 13.4 3sBS 163 T4A.4

\o {atoco (Tl 8Aa 3800 1<, ©0.4

Y ) @ 850 Sa 4,5 2930 1.8 38.3

SPEED Wp : Mw L%—"-:) sqit ()= 1830 RPM

« (EPR ARPM  (3ovo w1836 .
W% 2zaw 2 ATS
' Sueriod LuFT = 2 BT,

Puur ox. S8E Curve Pajo M-s ﬁSumw.zz(’J»
Page M-z
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NED FORM 223 i NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY pace _M-G
SUBJECT BY Fc‘_ col FRUTELZT/ION

COMPUTATION _MA_EAE_S_Z&EEZ_U_/‘:LELMG__SIAILQM S
COMPUTED BY CMECKED BY _ DATE Feb %

STATIoON DESIGN CAPACVYY

o cfs

Standard T ro‘)v.:c.{" -F\QOA Elev. 36.8
Tep of Dike \“ 42..0
Sovction Chaw ber Wi h \Na{cv Elev, 22.0

" L.aw " . 17,0
Twe C‘L) Pumlos CE-@(.\‘-F:: ha.m:ﬂc /3 ot +o+¢l)

FuME DEsiaN CoNDITIoN PainT

G°_:""~ = 4o <fs = 18000 QM.

:Dta... 6? b\sch_ \l 4"‘4': - 2. ocg a 247"
2.7

USE 24"bischargc

Head ¢
Pool 4o pesl 2.8 -1 7.6 = 18. 8
Vel Hd. = 2.3
Tasch, P'PQ.QFEGLP\/JV:: = - 43

TevaL Heap 22.10G

SXSTEM “osSSES (For \oujg st Dish Fpe)
CUsqm_g C=13a+15% & 2e' Equ. 19)

& P Vel M4, TRpodFlpV.  Todtal

ld ood 853 L8 V. 81
IS o000 .7 2 2.0
1 O 00 2.0 35 z.35%
| ®daoco 2,53 43 2 .96
2o ®ad 3.3 S 2 B. 5
270060 3.78 4 4.4 2

24000 4,54 I8 S.2%



NED FORM 223 ‘ NEW ENGLAND DIVISION
27 sept 49 CORPS OF ENGINEERS, U.S5. ARMY race _M-~"1

SUBJECT ANSONIA ~DPERBY £tooD 7PROTECTION
COMPUTATION AMALLE STREET FUMPING STRTION

[
COMPUTED BY CHEGKED BY e _Feb @&

PUMP_OFPERATING CNCLE"

—

TPaPae STonAGT . 3TS560 G.a\\t;u-i .
SomMeE M 1325 o !

ToTAL _SO0T1s5o "

Ave P ume CAPAQ\‘\;% 20,000 afM

S TS50 ‘
A e odt = 25 Muutes

opcpa;\-ma "u’mc, C\‘W m'ﬁou)

Mia Powep ope ra{‘\w-] cycle (op erating al Loll speed)
(w\:p\om = ng/o Powp Cd_Pd(_\"lj) :

O

Tiwvee, 40 emF!J %—ﬁ-——g&- = & Mbu.u“‘es
-1

“"tmc‘\'h e Sl f—%-;—f—? =S "

Mmu\c& be*wCCV\ S"'af“&"—’- \0
TUis 13 weod Yoo 'Frc.‘iu cwt '5\-&?"!‘”‘\"‘;, Wows ever

the Ppumps arc hesel enlme drivev aud way be.
aFe.rou-\e.A at less thauw Foll speed >o that c.a.Pac.wlu(
apy rox suux:‘e\i wetches Inflow, 1€ desived, 4o
Fr’oc.-\—u:.il\:i Ql\m\;t,acte wternaHouwy -fatm-\-\oh.

SUIAMARY

CQM?Q'{-G\*lOW& and curvesn , Paqes M-8 theuM-13
show that a powmp with 24" "discharge will
'So:hs-?a.c_'.‘\nr\\ weet ve UWC&QKX%."PUMP based
weodel curves Tith-to,Per-Formauc.c.. Shown oy
Surves Yage M-l jeperaiing af TI1S RTM is
best Scleck ion becavse o€ itsn ¢.¢\ba.\o|\t+~.(
+» pertoru ot 3 TF suvetion Lif4
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27 Sept 49 CORPS' OF ENGINEERS, U, s ARMY .- T mee M-8
SURNECT - D . OU

COMPUTATION __MELEWH PING STRTION.

cqwuo Y . _ CHEGKRED WY — DATE P ek gé é 6

AT 22.88 ¥ = \3 C:c:.ca G'PH .
- GRp )z-' t_Ro0d w
-'D"“( = 2P (s:scaoo =23
- ™M,
Try 24 R = ( ) = .iz.,sooo 5.
Hcée.\ CQV\.AV\';QV\, ‘
M 2. ® C:ze-.s.li.‘gﬁa -

2 5 N\H
AT Hz2s & -1‘2..‘500<";_'-§B>"='i3,{ob

) v \A4
AT W=7 & =\1wToo "I:L"B) = 13,%@0D
A5

' 12,580
Hode.l Spcec‘ \QM-:-M 3-;-.-':‘74(\3 T - 930 RMM
"ProToTYPE TPumMP  Hp= W .
Dp 9304 /24\" ,
R = QM( m) o (ﬁ?@ 5(1%) = 13T KX -
P Hu Mg-;;:* - ANy
qgo =
Valves Frow Curve ."Pro'\b“':'p: Velaes .
31 1200 1o} , 282 5400 13 8014
255 {13800 g Q“h.xEq) 23.2 17900 122§ 88§
2.0 4200 %1.s (8.2 1IfT«0d 109.5 8.
1 5 1525a 11§ 13.6 20950 97 14
10 lsYoo (T 9.1 22100 §ar7 ST
s \(LBSO S6 4.5 23180 7O 31.%

SPeep Np~ N,,‘( ) ‘13::(-‘*2"—‘-2 = TTITS RPM,

iGPM xRPH m X 18
H >4 2> 2. A |
- DUCTION LIFT < 3?1'. ‘

-~ @O
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OF ENGINEERS, U.5. ARMY ‘ raoe M=
SUBJEGT SO - B8 0o FPROT T/oN
cowvnation _______ MAPLE STREET FPUMPING STATION

-

. . . . [
COWPUTED BY . CHECKED BY ~ » DATE _IQ_AJ_Q—.

FRor PAGE M-12 ¢ ¢
AT 22.8F~ _Q-\-z_\so GTM

. %% "
Dp =D, C‘Qq" 2o (‘5°°° - 24.3

Yy Vs o

"-‘:; 24 RVw, = ‘—g—?—a-t—i- -l Too aPM

G
Hchl Caw:!t"'t'ov\ -
Hxz2.8 Q=2 502

AT M=20 K = lzsoo(zze) —\\700 .
Hodel Speed Nu= N, (& )r1037(13552) - resewem
"’Pro.o'ro'r*rPE Tumw \-\Pz\-\m

sza“«(b D Q%Q\'ﬁ )( = .4z 9

Me = Hw - = Hy Qiiﬁ OB
' 1054 3:.3)‘_
Tp = T D, > (\03'1> C?-" = 181 T
Velves ‘?mwx. Curve —-Pro‘l'c“"us‘aﬁ Vatloes

a QD Rt He &e P &ff
32.9 9580 7 33.G iaqeo 146, 8o
. 2o 10400 as 3.0 \S200 (435 &3.2
2s Heoo B8eMuEE) 258  \looo 130 854
20 126LES T7 20.7 18400 1ié& 830
Iy 135060 &7 1s.5 12700 - Lol 762
o 14 zdo 58 0.3 o800 815 &IUL.8
S 4 Qo 48 S.2 2100 725 372

SPEED [N 7‘\3‘“(%:’1)-: |ogd,.<3{i = 8§80 RV M,

1\70:::0 ¥ 880

z 5%

= Q
lc)se

SucTiel LWFT = O VT,
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NED FORM 223 _: NEW ENGLAND DIVISION .
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY moee M-1%4
winser _ AMSONIA ~DERBY FrooD FROTIECTION

COMPUTATION FROINT STRELE T TUMPLING STRAI/OAL

4
COMPUTED BY CHECKED BY oare _Feh 66

STATION DESIGN CAPACITY

iI3c cfs

Standard FPr‘o\)c.c.*‘ Flooed Bley 3z2.2

Top of Dike " 35.2

Soction Thawber Hlﬂk Water |s 5‘
1] " L-ow 11} Iy

Three C‘S) Pow ps (C-ac\a Fo handle /3 o9 +c‘\'0~\)

TPumMP DESIGN COMDITION o T
'_?_éc.?_ = 43.3cfs. ~195Sc0g =M

Dra, -a'c -.Dusch. _?'...’f@.é A \4' = ZQ”
2 T '

VSE 20" Pipe Discharge
Hea d:

ool to pool 32,2 — 8.5 T 23.7
T

th J % = “Bc'

. 215

P pe ‘?r‘\c.'\-\ow

ToTAL = 27.86 Fea—

Q‘-‘or 'a.o"oss,c_l., Fipe (USmg L7130 YiS% 4 300’80 \g )

P M Vel Hd, '_\=’Pc. H{r TeTAaL
@ oo Q4 1.89 2. 83
| 7Tood 1, 0l 2.13 3,14
i8000 wig 2,37 2.S
19 00d .32 2.6} 3.93
204860 {47 2.9% 4.35%

25000 2.29 4,44 b.13
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SUBJECT ANSo ~—

U, S. ARMY raoe M={S
SN ~DERLBY FLOOD :1"ROTECTOA
comunton ____F RONT STREET FPUMPING STA.
COMPUTED BY - CHEGRED BY -

DATE _Eﬁ_‘_%__.

TPOME oPERATING CYCLE

PIPE STORALE
SumP

25 0o 000 Gallous
n 33 o0
ToTA L 28 3 200
AVE PuHP CaAPACITY

i

L]

22000 GEM
©
c'pevq:\- | q’tm_:. @O luﬂou.‘) 2':3'——-—3;-53 = 13 MwvTes

Mo, Pon ePGPcAgnﬁ Cycle CoPﬂr‘o&:\;»"‘ a““ Folt sp-:&)
(“6 fow = So% Powmp €-:PA<:\¥W1)

Tiwe %QMF*"‘ M = 2.6 Hinotes
itacd
Time +o reflil 283000

= 2. {a ngu+c5
W 200
‘Mivtutes betwoeuw Sterds

se .
The large sStorage ca—fﬁ-c.'t"'k‘ =l wunates auy
\te:.c-.ss\-h‘ for o e.raﬂ-\'v_e( +ke suqiues of less
+hau 'Cu“ 'SFGC-jf

SUMMARY

Cowtp viatious aud Lurves P-Qe.s H-\"!\M-Z_ok.
™M-24 Shf’w""h(-\.*' fUWP 'uut\*\»\ 3" dts.c_,har_‘s_e: @ w

24.25" Propeler dawetcr based ou wadel
curves feow Pa.3¢ M-Zoun il satisda cdori !
\f‘cqumewemﬁ-s sparation

ay weel
q at 158 RPM. Sec.
performance Curve Puge M-z
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wneer _ PINSOMNIA ~DERRBY FLOOD rROTECTION
CONPUTATION FRONT STREET TUMPING S-TA TION

COMPUTED BY CHECKED Y oare _Fed &l

E_Rc:m 'PAQE M=\R

AT 279 FT . RQ=12,300 @FM
. e Va2 13 s oo Y _ &
Dp=Dwm (Qm\_ - 2°<\‘2.'3"'6"o> = 252

Try 2@ Qe 2 1) S3 o
)

Hodc.‘ Cewd\;\‘iou :
B RS Q= 11,530 X ' |
AT W2 3o Q:ilSSo(—-?q):.lqu'c

Hode_"speed'\\}m,\\)xc ) qqq_(.:_:_g.ic') QSI:RPH

PRoVYOTYPE TUMPE  He = WHuw, |

=& (38) = Q*(ﬁn«-)(u)“ hes®

\ ASE - 98%

He= Hw =W &= = 135

> ss N\

? ? ( ‘P) ;,74 (%t: = LS1S T,
Values Froue Curve —Prc*'a'\"aPc Values
H R i He Qe T
21 tltzoo 109 29.6 I8 500 {717

255 13000 98 GexBH) 244 21450 isas
X 14 300 TS 1.4 23 600 138

133 5256 7T1S 144 z2Sz2oo zz

(O tai1os &7 2.8 26600 (651
s 1B50 Sé& 4.8 271800 .4

Dy -
sPeen Np- N, (FE) = as= (32 ‘,)1”7"52. REM,

N = (Xidsg x75%
‘5"“"1"‘3‘:""‘4:"&"—-—-—- -~ 9950

SLeTIiew LiFT | Fr

"—Pu_w.\o wot Sc:‘\sgqc;\-arq Max hea.d CT'OP
& dike) alcave Usable faug < g PUMP.Sce
Pe-f'-C-DY‘manCe, '-...Uf‘\)ia Fna& M-19
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mmm.__‘-EsaNr STrrREEYT PUMPIMG ST TION

GONPUTED DY CHEGKED &Y DATE A

E€oM PAGE M-20

AT 279 FT. &=1l,000 gPM
/z_ . y A / 1]
Dp= D..,\(Q = ,Zc(\qsao '.;. Zlm. G
(IRW-X-1.1 i '

'T'r':f 2.‘7 S = %ﬂlcﬁao
(428 dm..?l‘ap) C TS

Hodel cbnclm'l'\ovt,
H =279 cac-sa"!eo -

AT w=86 @=iotac BV 1100 |
Hodel speed N =N, (‘@" 1037 "Q‘Qg‘;‘; = 1022 RFM

PRo-ro*rYPE: TOMP  Hp=Hw |
G- @B (B 1192

H-P:Hub = H, i‘:t-_s'r_-; = 72 Hy
——— ¥ %
—PP* -"E’_m) = —Pv (:03‘7,)< ):: i.797 %
qud«:s ‘;:r'wu Curv'e_ ?-o*-q'brt. Value s
a3 ) o He e © g4E,
32.8 qsce 97 ' 3t 1Tiz2e 1638 80,4
30 0456 95 z9.2 18800 ' bbb 23, ';
2§ oo T (May€4¢) 244 20800 |56 85.$
2.6 1L@50 77 14 22700 13¢5 Kz
\S 3Sos @7 4.6 24260  |\7 76.S
|0 42,60 SR 1 25500 104LS .S
S %00 48 4.9 Ze500 B4 a8

Sreed Np = NMQ%)*|QL1(§>w'7SB??M
I\Js - {zo8o0p x 1S58 -

243 %

* A7

SucTiony LIFTY 92 &7
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NEG FORM 223 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. Anwr - oz M-22.
et NS OMNtn =D E. Y Fzo ?"1 TECT!

COMPUTATION D/ V/SION STReEET PUMP/NG STA’TIOM

COMPUTED BY GHEGKED BY OATE el &6

STATION Le3lalN CATACITY

\35 f.s

Stoandard !V f‘c\Je:c.lr Flood ESlev 24.6G
Top of Dike. " 33}
Suc.‘hoﬂ Chawm ber H;ah Water o 3 Q

(X} 1 f \“ow I
Theee B Powps (Bech 4o Waudle \/-3 a;' '\'o‘\'«-\“

PUurHPE DESGH CoNIITION ?o\n-\-

\ _
22 - 4S5cSs = 20200 GPM

« 4—)( 4.5 - f_- ) "
Dia of b\sch.d P = 2.\8 = ZL%‘Z

Ve 30" PQPQ Disaharge.

Head: '
ool +t::ach‘ao\ 2Rl 4T

® 25.)
Vel Kd. 22u = 1.49
‘Ptpc. frietion > 234

YToTAaL = 2%9.53 FeeT

SYsTEM LosseS (Sach Powp) A
(For 30" Disch Ppe{LU%ing Cov3o +15% & oo’ B uw, Q%)
GPM Vel Hd -T:'pe We TovAL

o oD pq4‘ \.ﬁq 2083
|7 cad (.06 243 3.9
(R oR-Ta] e 2.3 . 356
Q00D 3 2.&1 2.3%
200060 V.47 2.88 435

25000 229 444 eI
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27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY e PM-Z3
SUBJECT JNSON//{ —-DERERBY 00D FROTESTION

GOMPUTATION VS ION STREET PUMF/AG ST&T[O’V{

COMPUTED BY . : - ' CHECKED BY - oare _Fechd 66

TPUMP oPERATING CYCLE

PIPE STORAGE T8 oo O Gatlens
- BT Y] ’ e Soo ‘o

ToTAL =~ 74 Seo »

AVE PuMP CAPALITY 2L ees GP.M

&Perd\.*l‘\ui .l.,:v&q (\’\O \WQ'OW} .%_E%Z-: 4-"3 wa“r.S

Mm.PuMP opef‘af'fk C%éfﬂ:'(opc"‘q‘\‘;wq & qul Spee.c;)
C‘M?iaw =S50 Y of powp Caf:ac'\'\-L\)

"T'\\Me,'*q E.\MF"‘\} ai:":‘.ﬁ? - ¥,8 winutes

L ood

Time 4o refill F485°° - 8.5
Wooa
Minotes between Shels 17
TUis s wot Yo Frequent skart kg, however™
epoups are diesel cugine driven awd way be
o‘:erc(+ec:l at less Yhaw Foull Specd o thad caan’l’t‘
approximate ly watches Flow, iPdesirad +o
Pf‘ﬂf-o"\"\(-a—ll_ﬂ f.'..lcmmcr{'C, iuter muttent e Sor ol

UMM A RY

C swi FP“‘Q-'}"IOV\.‘S awd curves |t de,s, M-24, M-85 M-27
M-28 EM-23SUow tuak Propeiler Pomp based an wadel °
curves,Fades M2TEM28 will wot weed required wan -
head (fep af dike) . Hixed ~Flow +qpe Pomp
based on Faga M-30 Wil weet requirewents
with 20,264 " 1wmpeller operaling at 832 RPM

aw S d\s.c.'ha.v‘j\n\e, hwaua\q a, Bo" PPe.See.
Performaneea curves Paqe M-,



 NED FORM 223 NEW ENGLAND DIVISION |
27 Sept 49 ' CORPS OF ENGINEERS, U.S. ARMY moe M-24
 ANSONIn -DERBY FtooD ProTEcTIoN

WRHECT .
COMMUTATION . :D:w.s‘/cu STREET. “F’uMng STATION
. — ) [ #ﬁb @6

GOMPUTED BY 5\ QHECRED BY

From PAGE M-21
AT 245 F%r

‘ S 202,00 '
:D?'DM Q.M T 2o W 8’0"0 ‘g 283"

20250 | |5w@o®

&= 9, -?c-o QPM-'

Hode.l c.t:wd\"_'toh“ -
W= 9.S ® o wen

AT W T 31 ‘G'a'-lct.ac><-¢353 -_\Q 3‘-0

De=s vet crozn model corve - Heeui *u ht‘:s\‘l of .
T wmedel \puw.P . B



NED FORM 223 NEW ENGLAND DIVISION :

27 Sept 49 GORPS or Euomsens. U8 ARMY L e MoZS
sunwor__Aﬂﬁ_M Feoo> PRuTECTION

) _ COMPUTATION ‘ - .Il V/S /o A/ g‘rﬂnﬁg—r 'PUMPING _§7“I9 T(OA/ :

| comeuTEo By : e ‘OMECKED BY i oaTE 56

FRQM A @: M-28

B AT =24a.s Fr @*\QSSO G PM.

- 9_3 G2 QZQC’ L w
.3)?—]3\..‘ <Q‘~> - o \QESQ = '2-‘7-44'--...
. ' t : - 2arad
Tra 28 Q= 22222 (0300
' N Lo ‘ :

Hoch:.\ C'ond"‘nc\q.
" HizAas &, = 10,300

AT W= 3l C_:p-io3oo<.,_q‘s3 . {0,556

Model Sfe.ed N o= N Q%; = (o3BT C;:Z?:, = 1021 RPM

'Pe.o-ro'*rvr'a TomT™ .lH?"'-’ g
Dr v S B O(REDERYE s @y
He = W, T Hx (_‘!"9;‘;".%) = A8 W,

Tp\* 1021\ Z8\™
e < 4 - <\03‘l) ("—2‘55 =32 T
Yaluwes '(lz‘f‘ém Curve p?\ro‘lr'c‘*‘karc Vﬂ-‘gu.;h
H o > r ‘ HP Qe '_P?
32,8 9580 ‘77 : 3.8 18500 |8
30 10450 | 294 20300 (82§
26 Hweo gco (Hax ©E8) 245 22500 |65
20  12WeSo 77 19,6 z4550 148
15 13500 &T 14,7 26200 (2%
1o 1400 SB T 9.8 Z1502> %
5 14800 4% 49 28700 92

s?asb Ne = Nu, CD,_ = 1021 Czs) = 735 'RPM

2-4 '_s'!/q,

- 1o aed

S ‘ SoeTioN WMFT | P,
_‘_PUW\P not ‘Sa:\'\sgcc:*hrj Max head (Top of Dike)d
above Usable rawi< ot PUMP, See Curuq,s."ﬁ.a-. M,-z_‘]

Ty mmeé Qhw.) wo del Pomp.
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snuer — AMSONA = DELBY Firoob TWRuTECTION

compuTATION ._MS_LOALS TREET PuMP/uﬁ Srq7ron -
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FROM PAGE M-30" | - _7,
AT 23.5FT = = 8,3c0 GQPM

by |
Db @p) D= 422 -zésggf = 20964 Pror

 Model cowdidion
4 - zq'.r;_ | @c= 8300 “@P™M.

Hud.e.l speea N, u,(g}w\ms %;.ﬁ)_mqanrﬂ

”‘F’e.moTYPu Tum ™ a,‘,= Hw

Dp . ]
1248 T ;
@p- @ (- @, C’;u. .al‘;‘ "243¢@
He = Y = Wy (,'-“‘ = Hx
: D \* 4964
P = T ’5“;:5 = Gﬁs) *\.'iaq-\) 2434 T
Valves Lrom Cuhle . E“*‘*ﬁ?.‘ Vi&\“-‘-&'

W Q. P He. Qe T B
371.s G530 76 3.5 leoeo 186G ar.e%
as.e T23e 77.5&4«; k) 3S \7¢00 i8S &x3
‘32.5 TTon 18 . 32.5 \fl00 19 . 86.8
300 ¥z23e 78 30 20006n  \40 9.7
E2S =T o B 78§ ' 25 | 21800 | \B4 74.8
2o 3530 1z .0 23200 \1% LT
1S 8% 0 &1 I 24000 (6D 56
1O iol3d - @285 N W 24100 \SZ 4\

& o200 0.5 2 24800 \&T - 34

- - 13,438\ | D

SP:E;ID Np =Nwm ( ) lzﬂa(zo q(.q.)n /832 REM

N.’ m)( 832-. -
S 3§E - —7@ oSO

SucTionN LLiFT™ . 2 F~
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'APPEN:EJIX ¢

CURRENT COST ESTIMATE

ANSONTIA-DERBY LOCAL PROTECTION



(3) Other local costs, in broject area for bridges re-

placed since the 1955 floods, total $1,LL4kL,000.

COMPARTSON OF ESTIMATES

- The following tabulation shows the comparison of the current
cost estimate with the latest estimate as submitted in Design
Memorandum No, 7, "Detailed Design of Structures", submitted 29

April 1966 and approved 9 June 1966,

Cost Ac- D.M, #7
count No. Project Feature Estimate
09. Channels & Canals $ 738,000
1l, Levees & Flood Walls 7,2ho 000
13, Pumping Plants 825,000
30, Engineering & Design - 795,000
3. Supervision & Admn. 690,000
TQTAL Federal Cost  $10,288,000
0l,  Lands & Damages $ 720,000
02, Relocations - 1L7,000
Non-Federal Contributions . 0
TOTAL Local Interests Cost $ 867,000
TOTAL ESTIMATED PROJECT COST $11,155,000

Current
BEstimate

$ 738,000
7, 2ho 000
527,000
795,000

| 6902000
$9,990,000

$ 720,000

147,000
0

- $ 867,000

$10,857,000

(1) Revision of estimate based upon the detailed studies presented

in this De51gn Memorandum.
TABLE III
DETATLED COST ESTIMATE

Estimated

Description  Quantity

Unit
Unit Price

Bstimated
“Amount

13, PUMPING PLANTS (Federal Cost)

River Street Station

Earthwork
Excavation ‘ 800
Backfill 670
Discharge Line : 1

C~2

c.Y. $ 1.30$ 1,0L0

CDYQ 1080
L.S. 600,00

1,210
600

(1)



TABLE IIT (Contd)
S e

Estimated Unit Estimated
Description Quantity Unit Price Amount
Stainless Stesl Letters 2k Ea. $ 20,00 $ L8O
Structural Steel 1.6 Tons = 500,006 800
Water Level Recorder 1 Ea. 1,100.00 1,100
Stop Logs 1 Set 350,00 350
Other Work 1 L.S. 1,000,0C 1,000
Site Work 1 1.8, 3,000,00 3,000
Mechanical Work 1 - L.S. 52,000,00 52,000
Electrical Work
Interior 1 L.S. 950,00 950
Service 1  L.s. 3,450.,00 _3,hk50
Sub-Total $91,640
Front Street Station
Earthwork o .
Excavation 1,900 C.Y.$ L.3C $ 2,470
Backfill 1,300 C.Y. ~ l.80 2,340
Dewatering 1 L,S.12,000,00 12,000
Discharge Line 1 L.S. 500,00 500
Reinforced Concrete
Concrete in Place 265  C.Y. - 32,00 8,480
Form Work 6,600 S.,F, 1.30 8,580
Reinforeing Steel 33,000 Lbs. .15  L,950
Superstructure
Brick Walls 1,450 S.F, Las50 6,530
Ladder 16 L.F. 8,00 130
Pipe Railing 2h  L.F, 9,00 220
Access Cover & Frame 60 8.F. 7.50 k50
Grating .22 8.F. 7.00 150
Doors & Frame 1 Pr. 150,00 Ls0
Plaque 1 Ea. 300,00 300
Roofing . 750  S.F. 75 560
Eaves & Flashing 120 L.F, 2.50 300
Stainless Steel Letters 2l  Ea. 20,00 180
Structural Steel 5 Tons 500,00 2,500
Chimney 20 L.F. 12,00 2ho
Water Level Recorder 1l L.S. 1,100,00 1,100
Other Work 1 I.s. 1,000,000 1,000
Site Work 1 L.S. L4,000,00  L,000
Mechanica® Work - 1 'L.S. 93,000,00 93,000
Electrical: Work:
Interior 1 L.S. 1,250,00 1,250
Service 1 1L.s. 3,300,00 3,300
Sub~Total $155,280



TABLE IIT (Contd)

- Estimated Unit Estimated
Description Quantity Unit Price Amount

Diﬁisioh Street Station

Earthwork
Excavation | 1,900 C.Y.$ 1.30 §$ 2,470
Backfill 1,300 C.Y. 1.80 2,340
Dewatering 1 1.8, 14,000,00 14,000
Discharge line | 1 L.S. 500 00 500
Reinforced Concrete '
Concrete in Place 290 C.Y. 32,00 9,280
~ Form Work 6,400 S.F, 1.30 8,320
Reinforeing Steel 35,000 Lbs. .15 5,250
Superstructure o
Brick Walls : 1,k50 S.F. L,50 6,530
Ladder 16 L,F, 8.00 130
Pipe Railing 24 L.F, 9.00 220
Access Cover & Frame 60 8,F. 7.50 hs0
Grating a 22  8.F. 7.00 150
Doors & Frame 1 Pr. 450,00 450
Plaque _ 1l Ea, 300,00 300
Roofing ' 750 S.F. - .7% 560
Raves & Flashing 120  IL.F. 2450 300
. Stainless Steel Letters 27 Ea. 20,00 £ho
Structural Steel _ 5 Tons 500,00 2,500
- Chimney - 20 L.F. 12,00 - 2ho
Water Level Recorder -1  L.,S. 1,100,00 1,100
Other Work . 1l L.s. 1,000,00 1,000
Site Work 1 L.s. ,500 00 ,500
Mechanical Work 1 L.S. 96,000.,00 96,000
Electrical Work
Interior 1 L.S. 1,250,00 1,250
Service 1 L.S. 3,h00,00 _3,l00
Sub-Total $159,780
Sub-Total, Four Pumping Stations $458,210
Contingencies ' 682790

TOTAL,PUMPING PLANTS (Federal Cost)  $527,000



